It is well known that a certain amount of ammonia is always liberated in addition to amino acids in the course of tryptic hydrolysis of protein, and it is presumed that its liberation is due to the action of a certain special enzyme contained in the trypsin (Hunter, 1924) . The question whether the ammonia is liberated from the amide or whether it originated in the amino acids is not yet determined, but while the amino acids produced by digestion are absorbed and utilized, the ammonia being the last product in the process of metabolism, any nutritive value in it is inconceivable.
For this reason, the velocity and the quantity of nitrogen liberation in these forms in the course of digestion of protein are considered to be factors in determining its nutritive value. The authors have made the following studies on the proteins of such important feeding-stuffs as sardine, silk-worm pupa, and soy bean.
According to Vonk's recent studies (1927, 1929) on the kind and the nature of the digestive enzymes of fish, they are not very different from the digestive enzymes of land animals. Therefore, we have studied first the digestion by trypsin purchased in the market.
METHOD.
Substrates:
The materials used for the present experi ment were the same kinds of protein as was stated in the first re 
Preparation of enterokinase:
The mucous membrane of the upper part (two meters or less) of the pig's small intestine was taken and dehydrated by acetone. Then it was treated with ether, and the powder thus obtained was extracted with M/10 boric acid buffer solution (pH 8.6) at room temperature for one hour; the insoluble part was removed by centrifuging, and the soluble part was used as the kinase.
Then, the quantity of the enterokinase required for fully activating the Kahibaum trypsin used in this experiment, was determined beforehand as is shown in the follow ing preliminary experiment. It is clearly seen from the above results that 0.1gm of the trypsin used was completely activated by the solution equivalent to 0.05g of the kinase powder, hence the trypsin solution activated in the foregoing way was used throughout the experiment.
5. Digestion experiment:
The reaction system was made up as in the following combination.
For each of the proteins, the protein digest (main experiment) and the protein control were set in several flasks, using one flask for each digestion period, and at the same time the enzyme control, which was common to all kinds of protein, was also made. by boiling with 20% HCl are given in Fig. 4 . When the process of tryptic digestion is treated as monomole cular reaction, the results are as shown in table 1 and illustrated in Fig. 5 .
As is general in the case of enzyme reaction, the velocity con stant of liberation of amino-N and ammonia-N from each protein by trypsin showed markedly greater value at the first stage and decreased as time elapsed.
Comparing the three kinds of protein of feeding-stuffs, the velocity of liberation of amino-N is greatest in sardine flesh, and smaller in the cases of soy bean and silk-worm pupa respectively. Under the reacting condition above mentioned, the degree of hydro lysis attained after 7 days' digestion, expressed as per cent of complete hydrolysis brought about by boiling with 20% HCl, was 35 for sardine flesh, 33 for soy bean, and 24 for silk-worm pupa. 3. The quantity of amino-N liberated, expressed as to per cent, both of total nitrogen and of total amino-N, was greatest in the protein of sardine flesh, and it was far less in the proteins of soy bean and silkworm pupa. The quantity of the ammonia-N liberated, expressed as per cent of total nitrogen of each of the proteins, was greatest in the protein of soy bean, and there was hardly any difference between that of silk-worm pupa and sardine and Shigematsu.
flesh, but if it is expressed as per cent of the amide-N contained in the protein, it is practically the same in the proteins of soy bean and of sardine flesh, while in the protein of the silk-worm pupa it was much smaller than in those of the former two. In conclusion we wish to express our sincere thanks to Prof .
Y. Okud a of the Kyushu Imperial University for his valuable guidance and helpful suggestions.
